The most commonly applied model is coronary artery ligation. However, coronary ligation often gives rise to apical aneurysmatic infarcts of variable size. Other infarct models include cryoinfarction, which produces reproducible infarcts of the anterior wall. Thus far, this model has not been extensively described in mice. Therefore, we developed a murine cryoinfarction model and compared it with coronary ligation. Studies were performed under isoflurane anesthesia with a follow-up of 4 and 8 wk. Cryoinfarction was induced using a 2-or 3-mm cryoprobe. Two-dimensional guided M-mode echocardiography was used to assess fractional shortening and left ventricular (LV) dimensions at baseline and end point. At end point, hemodynamics were assessed using a 1.4-Fr Millar catheter. Pressure-diameter relations were constructed by combining echocardiography and hemodynamic data. Histological and morphometric analyses of infarct and remote areas were performed. At 4 wk, 3-mm cryoinfarction resulted in decreased LV fractional shortening as well as decreased global LV contractility and relaxation, which was comparable with coronary ligation. No adverse remodeling was observed at this time point, in contrast with the ligation model. However, progressive LV remodeling occured between 4 and 8 wk after cryoinfarction with a further decline in hemodynamic parameters and LV pump function. Histologically, cryoinfarction resulted in highly reproducible, transmural, coneshaped infarcts with reperfusion at the macrovascular level. These results indicate that the cryoinfarction model represents the anterior myocardial infarct with modest adverse remodeling and may thus be representative for infarcts encountered in clinical practice. heart function; cardiac remodeling; echocardiography WITH THE ACCUMULATING AVAILABILITY of various models of genetically modified mice, there is a growing interest in murine models of myocardial infarction (MI) for the study of cardiac remodeling (18). The most widely studied model of murine MI is permanent ligation of the left anterior descending coronary artery (LAD) (12, 16). Although highly representative of ischemic cell death as occurs in humans, the ligation model is inherently associated with infarcts of variable size, requiring large group numbers of mice in studies that evaluate antiremodeling therapies. Even more importantly, LAD ligation in the mouse heart typically leads to apical infarcts with large aneurysm formation causing a particular ventricular geometry. Ligation-induced infarcts in the mouse heart appear therefore less representative for infarcts encountered in clinical practice, where acute LAD occlusion followed by aggressive reperfusion therapy often leads to moderately sized infarcts of the anterior free wall.
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Several alternative models of MI have been proposed and studied over the years in various animal models, including infarction by freeze-thaw injury, or cryoinjury (2, 20) . In the last years, cryoinjury has been mainly applied in studies on intracardiac cell transplantation (9, 14, 15, 21) . However, to date, no study has been performed to elucidate the effects of cryoinjury on infarct size, heart function, and left ventricular (LV) remodeling in the mouse. In this study, we examined the effects of cryoinjury using echocardiography, hemodynamic measurements, pressure-diameter relations, and histology and compared these with results from coronary artery ligation.
METHODS

Animals.
All animal experiments were performed in accordance with the National Institutes of Health Guide for the Care and Use of Laboratory Animals (NIH Pub. No. 86-23, Revised 1996) and with prior approval of the Animal Care Committee of the Erasmus MC. Mice (C57Bl6) were ϳ10 wk of age at the start of the experimental protocol. Experiments were performed using both male and female mice at random.
Echocardiography. Mice were weighed, anesthetized with isoflurane, and intubated using a 24-gauge intravenous catheter with a blunt end. Mice were artificially ventilated with a mixture of O 2 and N2O [1:2 (vol/vol)] to which isoflurane [2.5-3.0% (vol/vol)] was added at a rate of 80 strokes/min using a rodent ventilator (SAR-830/P, CWE; Ardmore, PA) at an inspiratory pressure of 18 cmH 2O. The mouse was placed on a heating pad to maintain body temperature at 37°C. The chest was dehaired using Veet hair removal (Reckitt Benckiser; Parsippany, NJ). Echocardiograms were obtained with an Aloka SSD 4000 echo device (Aloka; Tokyo, Japan) using a 12-MHz probe. Images of the short and long axis were obtained in two-dimensional and M-mode settings with simultaneous echocardiographic gating as described previously (6, 19) .
Cryoinfarction. A thoracotomy was performed through the fourth left intercostal space, the pericardium was opened, and the heart was exposed. Cryoinfarction was produced by applying a cryoprobe of 2 or 3 mm in diameter (Cry-AC-3 B-800, Brymill Cryogenic Systems; Basingstoke, UK) ( Fig. 1) to the anterior LV free wall followed by freezing for 10 s. The exact position of the probe was carefully set using the left atrium and pulmonary artery as anatomic landmarks.
Rinsing with saline at room temperature was performed to allow nontraumatic detachment of the probe from the LV wall after the freezing.
LAD ligation. Ligation of the LAD was performed as described previously (3, 12, 16) . Briefly, a thoracotomy was performed through the fourth left intercostal space, and the proximal LAD (12, 16) was permanently ligated by passing a 7-0 silk suture mounted on a tapered needle (BV-1, Ethicon; Somerville, NJ) around the artery. Sham animals underwent a thoracotomy without infarct induction. Control animals did not undergo any surgery.
Hemodynamic measurements. Either 4 wk or 8 wk after infarction, echocardiography was repeated under anesthesia as described above. After echocardiography, mice were instrumented for hemodynamic measurements. For this purpose, a polyethylene catheter (PE-10) was inserted into the left carotid artery and advanced into the aortic arch to measure aortic blood pressure. A 1.4-Fr microtipped manometer (Millar Instruments; Houston, TX) (calibrated before each experiment with a mercury manometer) was inserted via the right carotid artery and advanced into the LV lumen to measure LV pressure and its first derivative (LV dP/dt). Subsequently, baseline recordings were obtained of aortic blood pressure, heart rate (HR), and LV pressure.
Data analysis. Echocardiography data were stored for off-line analysis. LV end-diastolic (EDD) and end-systolic diameters (ESD) were measured from the M-mode images using Sigmascan Pro 5.0 Image Analysis software (SPSS; Chigago, IL). Three consecutive beats were analyzed by a blinded observer. Twenty-one animals were randomly selected for analysis by a second blinded observer to calculate interobserver variability. LV absolute shortening (EDD Ϫ ESD) and fractional shortening [FS ϭ (EDD Ϫ ESD)/EDD ϫ 100%] were calculated. Hemodynamic data were recorded and digitized (sampling rate of 5,000 s Ϫ1 per channel) using an on-line four-channel data-acquisition program (ATCODAS, Dataq Instruments; Akron, OH) for postacquisition off-line analysis with a program written in MATLAB (Mathworks; Natick, MA). Ten consecutive beats were selected for the determination of HR, LV peak systolic (LVSP), LV end-diastolic pressures (LVEDP), diastolic aortic pressure (DAP), and the maximum rates of rise (LV dP/dtmax) and fall (LV dP/dtmin) of LV pressure as well as the rate of rise of LV pressure at a pressure of 30 mmHg (LV dP/dt P30). In addition, the time constant of LV pressure decay (), an index of early LV relaxation, was computed as described previously (6, 23). Pressure-diameter relations were constructed with a program written in MATLAB using the electrocardiographic signal for synchronization of the echocardiography M-mode dataset and the LV pressure signal. Data from four consecutive beats were averaged.
Infarct reperfusion, histology, and morphometric measurements. At the conclusion of each experiment, the heart and lungs were excised. The right ventricle and atria were removed. Wet weights of the LV and right ventricle and lungs as well as tibia length were determined. The area of cryoinfarction could be easily identified macroscopically. The LV was cut in two halves through the center of the infarct along the longitudinal axis. The half of the LV comprising the interventricular septum was fixed overnight in freshly prepared paraformaldehyde (4%) in PBS. Paraffin sections from the infarct center were stained with hematoxylin-eosin (HE) and Masson's trichrome (MT). Sections were photographed using an Olympus BH 20 microscope (Olympus; Tokyo, Japan) and analyzed using Clemex Vision PE analysis software (Clemex Technologies; Longueuil, Quebec, Canada). The infarct region was demarcated, and the area was measured. Endocardial and epicardial infarct circumference were demarcated, and the lengths were measured. Infarct thickness was measured at the shortest distance between the endocardium and epicardium. Cardiomyocyte size in the noninfarcted interventricular septum, i.e., remote myocardium, was determined by cross-sectional area measurements of cardiomyocytes in transverse orientation and at identical magnification (11) .
The other half of the LV was embedded in optimal cutting temperature (OCT) compound (Tissue Tek, Sakura; Zoeterwoude, The Netherlands) and frozen in liquid nitrogen-cooled isopentane. Frozen sections were cut, air dried, and fixed in acetone. Slides were then incubated with anti-CD31 antibody (Pharmingen; San Diego, CA) for 1 h, followed by an incubation with goat anti-rat secondary antibody (Alex Fluor 568, Molecular Probes; Leiden, The Netherlands). Staining was analyzed using fluorescence microscopy (Axiovert S100, Zeiss; Oberkochen, Germany). Four to five images comprising the whole infarct area were taken at ϫ200. CD31-positive vessels were counted in each field, vessel areas were measured using Clemex Vision PE analysis software, and both were expressed as measures per unit area as described previously (24) .
To study reperfusion of the infarct territory in a more acute post-MI phase, additional mice were killed 2 days after 3-mm cryoinfarction. Before death, either 50 l thioflavin S (4% solution in saline, Sigma; St. Louis, MO; n ϭ 3) or 50 l Unisperse blue (50% suspension in saline, Ciba Specialty Chemicals; Maastricht, The Netherlands; n ϭ 3) was injected into the right ventricular lumen. Thioflavin S-stained hearts were cut into four short-axis slices and photographed under ultraviolet light (365-nm wavelength). Unisperse blue-stained hearts were processed for HE staining following the same protocol as described above.
Additional mice were killed at 2 and 4 days for HE and MT staining only (n ϭ 3 at each time point).
Statistics. Statistical analysis of all data was performed using oneor two-way ANOVA as appropriate, followed by Student-NewmanKeuls test or Tukey test. Analysis of echocardiographic data was performed using two-way ANOVA for repeated measures followed by Tukey test. Data are reported as means Ϯ SE. Statistical significance was accepted when P Ͻ 0.05 (two-tailed). Statistical analysis was performed using SigmaStat version 2.03 software (SPSS; Chigago, IL). Kaplan-Meier curves were constructed using StatView version 5.0.1 software (SAS Institute; Cary, NC).
RESULTS
Survival.
A total of 147 mice was used for the study. In the control, sham, and 2-mm cryoinfarction groups, all animals survived. Total periprocedural mortality (including the first 2 h postprocedure) in the 3-mm cryoinfarction groups and ligation groups was 8.7% and 12.5%, respectively. Total mortality during the follow-up period was significantly lower after cryoinfarction compared with coronary ligation (Fig. 2) .
Effect of surgery and gender. No significant differences between control (n ϭ 15) and sham mice or between male and female mice were found in any of the hemodynamic or echocardiographic measurements.
Infarct reperfusion, infarct histology, and morphometry. Two days after cryoinfarction, large areas of no reflow were observed macroscopically within the infarct center and epicardial borders after thioflavin S staining (Fig. 3, A and B) . However, the LAD and larger vessels were reperfused (Fig. 3 , C-E). This was confirmed by Unisperse blue staining: only along the endocardial border were reperfused capillaries observed (Fig. 3, F-H) .
Cryoinjury led to transmural MI in all animals (Fig. 4A ). Four days after infarction, an extensive area of coagulation necrosis with hemorrhage was observed in the center of the cryoinfarcts. Furthermore, a dense inflammatory infiltrate could be observed (Fig. 4C) . At higher magnification, vascular lacunae were visible with endothelial discontinuities (Fig. 4D) . Four weeks after infarction, a transmural, paucicellular scar was formed, consisting of collagenous fibers with a short transition zone to healthy myocardium (Fig. 4, E and F) . No surviving cardiomyocytes were observed within the infarct area or along the endocardial border. The LAD was patent in each cryoinfarcted animal at 4 and 8 wk as observed by open vessels filled with erythrocytes (Fig. 4G) . In contrast, after coronary ligation, obliteration of the LAD and larger vessels was invariably observed (Fig. 4H) .
Coronary ligation also resulted in transmural MI in all animals (Fig. 4B) . However, along the endocardial wall and larger vessels, small islands of surviving cardiomyocytes were present. Epicardial and endocardial infarct border lengths were significantly larger in the ligation groups compared with the 2-and 3-mm cryoinfarction groups (Table 1) . Furthermore, the ligation infarcts were significantly thinner at 4 wk compared with the cryoinfarction groups, and significant infarct thinning occurred between 4 and 8 wk in the ligation group. As a result, the ligation infarct areas were larger than the 3-mm cryoin- farcts at 4 and 8 wk, although these differences failed to reach statistical significance (Table 1) .
Vessel density and area per vessel as assessed by CD31 immunohistochemistry were not significantly different between cryoinfarction and ligation groups. However, vessel area as a percentage of total tissue area was significantly lower in the ligation group compared with the cryoinfarction and sham groups (Fig. 5) .
Systemic hemodynamics and LV pressure-derived indices of LV performance. Hemodynamic parameters are shown in Table 2. No significant differences between the groups were observed in HR or DAP. Four weeks after coronary ligation, a significant increase in LVEDP was observed compared with the sham and cryoinfarction groups. A small but significant difference in LVEDP between ligation and 3-mm cryoinfarction was still observed after 8 wk. In both the cryoinfarction and coronary ligation groups, a significant decrease in LVSP was observed after 4 wk compared with the sham group.
Four weeks after infarction, LV dP/dt max was significantly reduced in the 3-mm cryoinfarction and ligation groups compared with the sham group, which corresponded with the changes in the afterload-independent parameter LV dP/dt P30. At 8 wk, LV dP/dt max and LV dP/dt P30 were identical in the 3-mm cryoinfarction and ligation groups (Fig. 6) .
LV dP/dt min was significantly reduced after 4 wk in the 2-and 3-mm cryoinfarction and ligation groups (Fig. 6 ), which was accompanied by an increase in the early relaxation parameter . However, as mentioned above, no significant increase was seen in LVEDP in the cryoinfarction groups in contrast with coronary ligation (Table 2) . A trend toward further deterioration of LV dP/dt min and was observed in the 3-mm cryoinfarction group between 4 and 8 wk, so that at 8 wk LV dP/dt min and were similar in the 3-mm cryoinfarction and ligation groups.
Echocardiography. Two-dimensional guided M-mode images were obtained at baseline and 4 or 8 wk after infarction (Fig. 7) . Interobserver variability was Ϫ3.3 Ϯ 0.8% and Ϫ3.2 Ϯ 2.6% for LV lumen EDD and FS, respectively, indicating high reproducibility of the echo analysis.
Baseline lumen EDD was 3.7 Ϯ 0.04 mm for all groups (data not shown in Table 3 ). Cryoinfarction did not result in LV dilation at 4 wk (Table 3 and Fig. 8 ). However, in the period between 4 and 8 wk, LV lumen EDD increased significantly in the 3-mm cryoinfarction group compared with the sham group. In contrast, coronary ligation caused marked LV dilation already at 4 wk, with only modest further LV dilation occurring between 4 and 8 wk (Fig. 8) .
Baseline FS was 33.9 Ϯ 0.6% for all groups (data not shown in Table 3 ). Global LV pump function as indicated by FS was significantly reduced compared with the sham group in both the cryoinfarction groups as well as in the ligation group after 4 wk. A further significant decline was observed after 8 wk in the 3-mm cryoinfarction group (Table 3) .
Cardiomyocyte hypertrophy and relative LV mass. Cardiomyocyte transverse cross-sectional area was significantly increased in the 3-mm cryoinfarction group after 8 wk. However, this modest hypertrophy was not reflected in increased LV weight-to-tibia length ratio, likely due to the loss of viable tissue (Fig. 9) . In the ligation groups, marked LV hypertrophy was observed already after 4 wk, which was reflected by a marked increase in cardiomyocyte transverse cross-sectional area and LV weight-to-tibia length ratio (Fig. 9) .
Pulmonary congestion and right ventricular hypertrophy. Signs of LV backward failure such as pulmonary congestion and right ventricular hypertrophy were absent in the cryoinfarction groups after 4 or 8 wk (Fig. 9) . In contrast, wet lung weight-to-tibia length ratios and right ventricular weight-totibia length ratios were increased in the ligation group at 8 wk compared with the sham and 3-mm cryoinfarction groups.
DISCUSSION
In the present study, we describe the functional and structural effects of cryoinjury-induced MI in the mouse and compared these with the effects of LAD ligation. Although cryoinjury has been previously described in mice (1, 14, 15) , this is the first study to directly compare both models using echocardiography and LV catheterization and to evaluate different sizes of cryoinjury. The principal findings of this study were 1) cryoinfarction in the mouse is a feasible and highly standardized method to create MI with low peri-and postoperative mortality; 2) cryoinfarction results in macrovascular reperfusion with microvascular reperfusion occurring selectively along the endocardial borders; and 3) cryoinfarction results in loss of contractility and in diastolic dysfunction to a similar degree as LAD ligation after 8 wk with, however, more modest LV remodeling and no signs of overt backward LV failure.
Previous studies. The induction of MI by coronary ligation in mice was initially described 20 years ago (26) . However, the chronic effects of LAD ligation on LV function and remodeling have only more recently been documented in detail. In a previous study (12) , ketamine-pentobarbital anesthesia was used, resulting in lower HRs (230 -270 beats/min) than reported in the present study under isoflurane anesthesia (500 -550 beats/min), which is in the range of HRs (450 -650 beats/min) that we (4) and others (10, 25) observed in mice under awake conditions. Therefore, the present study is, to our knowledge, the first study that presents echocardiographic and hemodynamic data of a chronic MI mouse model under physiological conditions obtained by the use of isoflurane anesthesia.
In recent years, cryoinjury has been described in animals such as the rat (2, 9) and rabbit (21) . Cryoinfarction in the mouse has only been described in three reports from the same research group (1, 14, 15) . In these studies, a cryoprobe was used that was precooled in liquid nitrogen. The disadvantage of using a precooled probe is that several applications are necessary to obtain the desired effect because of rapid defrosting. The uniformity of the injury may, therefore, be less than when using the probe described in the present study. We used a commercially available probe with the capability of continuous freezing resulting in a well-defined area of necrosis.
In the three studies mentioned above (1, 14, 15) , either echocardiography or LV catheterization was used as a functional end point, but both methods were never applied simultaneously. Our study is, therefore, the first to describe the effects of cryoinjury in a mouse model using both echocardiography and LV catheterization and to compare the outcomes directly with the more established model of LAD ligation.
Pathophysiology of the cryoinfarction model. The pathophysiology of cryoinjury differs from LAD ligation because it results in acute cell death at the moment of freezing without concomitant ischemia. The injury caused by the freezing process probably results from the mechanical forces induced by formation of ice crystals both in the intracellular and extracellular space and inside the vasculature (7).
The length of the epicardial cryoinfarct borders correlated closely with the size of the probe used, demonstrating the high predictability of the method (Table 1) . Endocardial infarct length was about half of the epicardial length corresponding with the cone-shaped lesion observed macroscopically.
Histology of the cryoinfarct area at 2 and 4 days postinfarction showed large areas of hemorrhage in the infarct center, consistent with findings by others (2, 5) . Thioflavin S staining showed large no-reflow zones within the infarct center corresponding with microvascular damage. However, the macrovasculature was patent. This was confirmed by Unisperse blue staining: capillary reperfusion was selectively observed along endocardial borders. In contrast, the LAD and larger vessels were all reperfused. This likely led to the larger relative vessel area compared with ligation infarcts at 8 wk (Fig. 5) . These findings might explain why infarct remodeling was less outspoken in the cryoinfarction model, because it has been pro- posed that the blood-filled vasculature can act as a "scaffolding" that supports surrounding necrotic myocardium (13) . LV function and remodeling after cryoinfarction. Four weeks after cryoinjury, FS was substantially reduced in the 2-and 3-mm cryoinfarction groups. This was accompanied by a significant effect on contractility, as assessed by LV dP/dt max and the afterload-independent variable LV dP/dt P30 in the 3-mm cryoinfarction group, and by a significant effect on diastolic function, as reflected by LV dP/dt min and . Because the decrease in LV dP/dt P30 was only modest in the 2-mm cryoinfarction group, we chose to follow only the 3-mm cryoinfarction group up to 8 wk.
At 8 wk, the effects on these parameters were similar in the 3-mm cryoinfarction and ligation groups. It is therefore somewhat surprising that despite the extent of these changes, only modest LV remodeling and no signs of backward failure were observed after cryoinfarction contrasting with the marked alterations in the ligation model. After 8 wk, a significant increase in cardiomyocyte crosssectional area in the 3-mm cryoinfarction group was observed, although LV weight-to-tibia length ratios were not increased. However, it should be taken into account that because of tissue loss in the infarct area, initially a decrease in LV weights occurs, which likely explains this paradoxical observation.
In the sham group, a small but significant effect was seen in LV dP/dt min at 8 wk compared with 4 wk, suggesting slight diastolic dysfunction, although this may have been caused in part by the lower LVSP in the 8-wk sham group as the less load-dependent parameter was not significantly changed. To our knowledge, no studies have investigated the effect of thoracotomy in the mouse on hemodynamic function at two time points. An effect of relief of pericardial constraint after pericardectomy could play a role, as it has been described that LV dilation and hypertrophy occurs in humans after pericardectomy (22) . However, in the present study, no LV remodeling was observed in the sham group at 8 wk and no significant differences were observed between sham and control animals at 8 wk. Another possible explanation would be that adhesions in the area of surgery exerted a negative effect.
In a previous cryoinfarction study (1) using a 4-mm cryoprobe, more adverse remodeling was reported after 4 wk compared with the 3-mm probe in our study. This corresponded with larger infarct areas reported (1) . However, in our study, more systolic and diastolic LV dysfunction was observed after 4 wk using the 3-mm probe. This apparent discrepancy could be due in part to differences in anesthesia. In the present study, isoflurane was used, whereas the agent tribromoethanol was used in the other study.
In our model, the largest probe used was 3 mm in diameter because larger probe sizes did not fit well with our thoracotomy, because the area of freezing extends far beyond the actual probe size. This effect is not seen when a precooled probe was used, as in the study mentioned above (1) . Because, in our study, a significant adverse effect on LV function was found using a 3-mm probe already at 4 wk, we did not explore the effects of larger freeze injuries.
Methodological considerations. No overt heart failure was seen after cryoinjury, likely due to the smaller infarct size compared with coronary ligation. We therefore feel that the cryoinfarction model should not be used to replace existing heart failure models. Rather, it could serve as a model for the assessment of therapeutic interventions aimed at reducing cardiac remodeling and improving cardiac function after infarction, such as therapies aimed at cardiac regeneration using progenitor cells or growth factors.
The follow-up period in this study was 8 wk. Probably the 8-wk period is adequate to assess the degree of LV remodeling or the effect of therapeutic interventions after cryoinfarction. Earlier studies reported marked effects on LV remodeling after Fig. 9 . Parameters of LV remodeling and LV backward failure. For the 3-mm cryoinfarction group, a significant increase in myocyte transverse cross-sectional area (CSA) is observed at 8 wk. However, LV weight-to-tibia length ratio (LVW/TL) is not increased in contrast with coronary ligation, where significant cardiomyocyte and LV hypertrophy is observed already at 4 wk. No signs of LV backward failure were observed after cryoinfarction. In contrast, significant increases in wet lung weight-to-tibia length ratio (LW/TL) and right ventricular weight-to-tibia length ratio (RVW/TL) were observed 8 wk after coronary ligation, indicating pulmonary congestion and right ventricular hypertrophy. *P Ͻ 0.05 vs. corresponding sham; †P Ͻ 0.05 vs. corresponding 2 mm; ‡P Ͻ 0.05 vs. corresponding 3 mm; ‡ ‡P ϭ 0.10 vs. corresponding 3 mm. No significant differences were found between the 4-and 8-wk time points. 4 wk in a cryoinfarction model (1) or 6 wk in a LAD ligation model (12) . Our coronary ligation model resulted in a significant degree of LV remodeling after 4 wk. However, because adverse remodeling in the cryoinfarction group only became apparent in the period between 4 and 8 wk, longer follow-up periods may be studied in the future to assess the long-term effects of cryoinfarction.
Future studies. The cryoinfarction model described is potentially an ideal model to evaluate interventions aimed at restoration of cardiac function or cardiac regeneration after MI without a setting of overt heart failure. Thus this model would be useful in cell transplantation studies (9, 15, 17, 21 ) because 1) cells could then be easily injected at well-defined locations, 2) macrovascular reperfusion could be beneficial for cellular repair, 3) the repair process could be studied in an organized and very reproducible way, and 4) the mouse model would offer the possibility to investigate multiple (transgenic) cell types.
In conclusion, this study describes the functional and histological characteristics of a chronic, murine model of cardiac cryoinfarction and compares these with the classical model of MI through permanent coronary ligation. The results show that cryoinfarction is a technique with high periprocedural survival resulting in reproducible infarcts leading to significant LV dysfunction and a modest degree of ventricular remodeling over a period of 8 wk. These features make our cryoinfarction model a useful tool for analysis of functional effects of various interventions for cardiac regeneration such as cell therapy.
